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(54) Bearing sealing device and bearing sealing mechanism comprising such bearing sealing 
device 



(57) There is provided a bearing sealing device ca- 
pable of substantially connpletely preventing a leak of 
grease. A taper end portion (18) of an axial extension 
(16) of the bearing sealing device has an opposite sur- 
face (20) and a rake face (21 ) that forms a specified rake 
angle with the opposite surface (20). The opposite sur- 
face (20) forms a narrow passage (1 9) between the op- 
posite surface (20) and an outer peripheral surface (2A) 
of an inner ring (2). The narrow passage (19) allows air 
to pass easily, but it allows grease to hardly pass there- 
through. Further, the axial extension (16) includes part 
(11 A) of a core metal (11) that extends axially and has 
its foremost end (11 A-1) tocated axially inside an axial 
outermost end (2A-1) of the outer peripheral surface 
(2A) of the inner ring (2). Grease moving axially out- 
wardly on the outer peripheral surface (2A) is moved 
along the rake face (21) of the taper end portion (16) 
and then guided along a cover portkjn ( 1 5) of the bearing 
sealing device to an outer ring (1). The part (11 A) o1 the 
core metal (11) prevents the axial extension (16) from 
being bent radially outwardly by a centrifugal force. 
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Description 

The present invention relates to a bearing sealing device and a bearing sealing mechanism for outer ring rotating 
type bearings such as bearings tor axles, and bearings for engine accessories like outer ring rotating type water pumps, 
s idlers and tensioners. 

Conventionally, as a bearing sealing device of this type, there is one as shown in Fig. 9. The sealing device includes 
a main lip 73 that Is put in slidable contact with a side surface 72A located axially outwardly of an annular groove 72 
formed on an outer peripheral surface 71 A of an inner ring 71 , and an auxiliary lip 75 provided with interposition of a 
specified clearance to a slant side surface 72B arranged opposite to the side surface 72A. The main tip 73 and the 
10 auxiliary lip 75 are converged at their roots to be Integrated into one body, and a radially outward end portion (not 
shown) thereof is fixed to an outer ring (not shown). 

In the sealing device, the auxiliary lip 75 intercepts grease from inside the bearing. Further, the grease that has 
passed around the auxiliary lip 75 is intercepted by the main lip 73. 

However, in the above prior art bearing sealing device, a pressure force exerted from the main lip 73 on the side 
IS surface 72 A is sometimes weakened by a centrifugal force depending on use conditions, and therefore the grease that 
has passed around the auxiliary lip 75 possibly passes around the main lip 73. The above also results in the problem 
that the leak ot the grease is incompletely prevented. 

The object o1 the present invention is therefore to provide a bearing sealing device and a bearing sealing mech- 
anism capable of substantially completely preventing the leak of grease. 
20 The present invention provides a bearing sealing device which is provided between an outer ring and an inner ring 

of a beating in which the outer ring rotates, seals a space between the outer ring and the inner ring, and is securely 
fixed to the outer ring so as to rotate together with the outer ring, comprising: 

a fixed portion fixed to the outer ring; 
25 a cover portion which extends in a radially inward direction of the outer ring from the fixed portion and covers the 

space between the outer ring and the inner ring; and 

an axial extension which is made of an elastic material and extends in an axially inward direction of the outer ring 
from the cover portion, wherein 

the axial extension includes a taper end portion having an opposite surface which is opposed to an outer peripheral 
30 surface of the inner ring and forms between the opposite surface and the outer peripheral surface of the inner ring 

a narrow passage having a specified narrowness such that air is allowed to pass comparatively easily and oil is 
allowed to pass comparatively hardly, and a rake face forming a specified rake angle with the opposite surface: 
and the fixed portion, the cover portion and the axial extension respectively include part of a core metal, said core 
metal extending axially inwardly from the cover portion up to a position on a radially outer side of the outer peripheral 
35 surface of the inner ring, where a foremost end of the core metal is positioned in the vicinity of the taper end portkxi. 

According to the bearing sealing device of the present invention, the opposite surface of the taper end portion 
forms the narrow passage between the opposite surface and the outer peripheral surface of the inner ring. The narrow 
passage allows air to pass comparatively easily, but it allows oil such as grease to pass comparatively hardly there- 
to through Therefore, the grease moving axially outwardly on the outer peripheral surface of the inner ring Is moved 
along the rake face having the specified rake angle upon reaching the taper end portion. Then, the grease moved 
along the rake face is guided to the outer ring along the cover portion. 

Therefore, with such a construction, the possible leak of the grease is prevented substantially completely 
Furthermore, according to the present invention, the axial extension includes the part of the core metal, and the 
45 iorerrK>si end ot the core metal axially extends in the vicinity of the taper end portion up to a position on the inner side 
of the outer peripheral surface of the inner ring. Therefore, the axial extension is prevented from being bent radially 
outwardly by a centrifugal force or another external force generated when the outer ring Is rotated. Therefore, even 
when a ceniiilugdl force is generated due to the rotation of the outer ring, the possible leak of the grease can be 
prevented substantially completely. Furthermore, by virtue of the existence of the core metal, the clearance between 
so the axial extension and the outer peripheral surtace of the inner ring can be set with high accuracy. 

Furthermore, in an embodiment, the taper end portbn has at its axially innermost end a recess portion that is 
recessed radially outwardly from the opposite surtace that forms the narrow passage and recessed axially outwardly 
from the foremost end of the rake face. 

With the above arrangement, the grease that has axially moved along the outer peripheral surface of the inner 
ss ring and reached the taper end portion Is firstly caught in the recess portion at the axially Innermost end. Then, the 
mass of the grease is retained in the recess portion. Therefore, an oil component of the grease is intercepted by the 
mass of grease, so that the oil component of the grease is prevented from entering the narrow passage. 

Furthermore, in an embodiment, the axial extension has a recess portion that Is located axially outwardly with 
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respect to the taper end portion and recessed radially outwardly with respect to the opposite surface of the taper end 
portion. 

With this arrangement, the grease thai has accidentally passed around the taper end portion is caught in the recess 
portion. Therefore, the possible leak ol the grease is more surely prevented. 
s Furthermore, in an embodiment, the part of the core metal in the axial extension has an annular configuration and 

exists continuously around an entire peripheral surface of the inner ring 

Therefore, according to the part of the core metal, the axial extension is substantially completely prevented from 
being bent radially outwardly by the centrifugal force throughout the entire peripheral surface. Therefore even when 
a centrifugal force is generated due to the rotation of the outer ring, the possible leak of the grease Is alvyrays prevented 
10 substantially completely 

Furthemiore. in an embodiment, there is provided a crown-shaped retainer that is made of resin and holds rolling 
members arranged between the outer ring and the inner ring. The retainer has a projection including an opposite 
surface that is provided oppositely to the outer peripheral surface of the inner ring axially inwardly with respect to the 
taper end portion, and forms between the opposite surface and the outer peripheral surface of the inner ring a narrow 
passage having such a specified narrowness that air is allowed to easily pass and oil is allowed to hardly pass 

According to the above embodiment, the narrow passage formed by the projection of the retainer intercepts the 
grease in advance of the taper end portion. Therefore, the possible leak of the grease is more surely prevented 

Furthermore, in an embodiment, a distance Li between the retainer that holds the balls arranged between the 
outer ring and the inner ring axially inwardly with respect to the axial extension and the rake face of the taper end 
portion of the axial extension is set not smaller than a distance L2 (LI > L2) between the retainer and the outer peripheral 
surface of the inner ring. 

The present inventor and others have confirmed through an experiment that, when the balls are rotating while 
rolling between the outer ring and the inner ring, a lubricating oil circulates in a route of (balls) (a space between 
the outer penpheral surface of the inner ring and the retainer) ^ (a space between the rake face of the taper end 
2S portion of the axial extension and the retainer) ^ (a space between the cover portion and the retainer) (a space 
between the retainer and the outer ring) (balls). 

Then, with the distance L1 between the retainer and the rake face of the taper end portion set not smaller than a 
distance L2 (L1 ^ L2) between the retainer and the outer peripheral surface of the inner ring in a manner of the present 
embodiment, the lubricating oil path through the space between the rake face of the taper end portion of the axial 
extension and the retainer is made wider than the lubricating oil path through the space between the outer peripheral 
surface of the inner ring and the retainer With this arrangement, the lubricating oil from the space between the outer 
peripheral surface of the inner ring and the retainer is guided to the space between the rake face of the taper end 
portion of the axial extension and the retainer, and the lubricating oil is made to hardly intrude into the space between 
the inner nng and the taper end portion. Therefore, the present embodiment has the effect of preventing the lubricating 
oil from intruding into the space between the inner ring and the taper end portion. Therefore, in cooperation with the 
sealing effect produced by the taper end portion, the possible leak of the lubricating oil is more surely prevented. 
Furthermore, there is provided a bearing sealing mechanism comprising: 

a bearing sealing device which is provided between an outer ring and an inner ring of a bearing in which the outer 
ring rotates, seals a space between the outer ring and the inner ring, and is securely fixed to the outer ring so as 
to rotate together with the outer ring; and 

a retainer which holds rolling members arranged between the outer ring and the inner ring axially inwardly with 
respect to the bearing sealing device, wherein 
said bearing sealing device has 
a fixed portion fixed to the outer ring 

a cover portion which extends radially inwardly from the fixed portion and covers a space between the outer ring 
and the inner ring, and 

a seal portion which extends radially inwardly and axially inwardly from the cover portion toward an outer peripheral 
surface of the inner ring, said seal portion having an opposite surface which is opposed to the outer peripheral 
surface of the inner ring, and forms between the opposite surface and the outer peripheral surface of the inner 
ring a narrow passage having a specified narrowness such that air is altowed to pass comparatively easily and oil 
is allowed to pass comparatively hardly, and wherein 

said retainer has a Configuration such that a distance Dl between the retainer and the seal portion is set not 
smaller than a distance D2 (Dl ^ 02) between the retainer and the outer peripheral surface of the inner ring. . 

According to the above embodiment, by virtue of the dimensional setting of Dl ^ D2. a lubricating oil path through 
the space between the seal portion and the retainer is made wider than a lubricating oil path through the space between 
the outer peripheral surface of the inner ring and the retainer. 
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With the above arrangement, the lubricating oil from the space between the outer peripheral surface of the inner 
ring and the retainer is guided to the space between the seal portbn and the retainer, and the lubricating oil Is made 
to hardly intrude into the space between the inner ring and the seal portion. Therefore, the present embodiment has 
the effect of preventing the lubricating oil from intruding Into the space between the inner ring and the seal portion. 
Therefore, in cooperation with the sealing effect produced by the taper end portion, the possible leak of the lubricating 
oil is more surely prevented. 

The present invention will become* more fully understood from the detailed description given hereinbelow and the 
accompanying drawings which are given by way of illustration only, and thus are not limitative of the present invention, 
and wherein: 

Fig. 1 A is a sectional view of a bearing sealing device according to a first embodiment of the present invention; 

Fig. 1 B is a sectional view of an essential part of a modification embodiment of the first embodiment; 

Fig. 1C is a sectional view of an essential part of another modification embodiment of the first embodiment; 

Fig. 2 is a sectional view of a second embodiment of the present invention; 

Fig. 3 is a sectional view of a third embodiment of the present invention; 

Fig. 4 is a sectional view of a fourth emt)Odiment of the present invention; 

Fig. 5 is a sectional view of a fifth embodiment of the present invention; 

Fig. 6 is a view showing dimensions of an essential part of a bearirig sealing mechanism for explaining an exem- 
plified experiment of leak of grease; 

Fig. 7 is a graph showing a regression curve of a relation between a dimension and the leak of the grease in the 
above experiment; 

Fig. 8 Is a graph showing a regression curve of a relation between a dimension C and the leak of the grease in 
the above experiment; and 

Fig. 9 is a view showing the structure of a prior art bearing sealing device. 

The present invention will be described in detail betow based on embodiments thereof with reference to the ac- 
companying drawings. 

First Embodiment 

Fig. 1 A shows a bearing sealing device according to a first embodiment of the present invention. This bearing 
sealing device is arranged between an outer ring 1 and an inner ring 2 of a bearing in which the outer ring 1 rotates, 
and seals a space between the outer ring 1 and the inner ring 2. The bearing has a plurality of balls 3 arranged in a 
circular ring form between the outer ring 1 and the inner ring 2. To the plurality of balls 3 is fitted a crown-shaped plastic 
retainer 5. 

The first embodiment has a sectionally bracket-shaped core metal 11 and an elastic portion 12 that is formed of 
an elastic material and fixed tightly to the core metal 11. The first embodiment includes a fixed portion 13 fit in and 
secured to a recess 4 at an axial end portion formed on an inner peripheral surface 1 A of the outer ring 1 , and a cover 
portion 15 that extends radially inwardly from the fixed portion 13 and covers a space between the outer ring 1 and 
the inner ring 2. The first embodiment further Includes an axial extensbn 16 that extends axlally inwardly from the 
cover portion 15 and a radial extension 17 that extends radially inwardly from the cover portion 15. Each part of the 
core metal 11 is included In the fixed portion 12, the cover portion 15 and the axial extension 16. 

The axial extension 16 has a taper end portion 18. The taper end portion 18 has an opposite surface 20 that is 
opposite to an outer peripheral surface 2A of the inner ring 2 and forms a narrow passage 19 between the opposite 
surface 20 and the outer peripheral surface 2A of the inner ring 2, and a rake face 21 which forms a specified rake 
angle (about 45'') with the opposite surface 20. 

The core metal 11 has a part 11 A that extends axially inwardly from the cover portion 15. In regard to the part 11 A, 
its foremost end 11 A-1 is positioned in the vicinity of the taper end portion 18. Further, the foremost end 11 A-1 is placed 
axially inwardly with respect to an axial outermost end 2A-1 of the outer peripheral surface 2A of the Inner ring 2. 

The radial extension 17 abuts on a side wall 22A located axially outwardly of a radially recessed annular groove 
22 formed at an axial end portion adjacent to the outer peripheral surface 2A of the inner ring 2. The radial extension 
17 has axially penetrating notches 23. The notches 23 are formed in a plurality of portions of the radial extension 17 
circumferentially at specified intervals. 

According to the bearing sealing device having the above construction, the opposite surface 20 of the taper end 
portion 18 forms a narrow passage 19 between the opposite surface 20 and the outer peripheral surface 2 A of the 
inner ring 2. The narrow passage 19 allows air to pass easily, but it allows grease to hardly pass therethrough. That 
Is to say, the narrow passage 19 does not substantially allow grease to pass therethrough. Therefore, as indicated by 
arrows A in Fig. 1. grease moving axially outwardly on the outer peripheral surface 2A of the Inner ring 2 Is moved 
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lnn,V^u^ L T ''^^'"9 ^ ^P^^"*^'* '^^^ «"9'e (about 45-) upon reaching ,he taper end portion 18 The rake 
angle of the rake face 21 rr^y be smaller than 4S-. The grease is. so to speak, scoopedup by the Taketece 21 Then 

Therefore, according to the first erT,bodiment. the possible leak of grease is substantially completely prevented 
Funhermore, according to the first embodiment, the axial extension 16 includes the part iTof the core ^^^^^ 
Where he oremos end 11 A-1 is in the vicinity of the taper end portion 18. Further, the fo^elst end mT^^^^^ 
11 A .s located axia ly .nwardly with respect to the axial outermost end 2A-1 of the outer peTSeral surface 2I of the 

in the first embodiment, the axial foremost end of the taper end portion 18 has an acutely sharpened confiouration 
However, as shown in Fig. 1 B. i, is acceptable to provide a recess portion 25 that is recess^ radlSfou^^^^^^^ 

he' re°iV2; auhe IxS/r' "^T '^^^'^ '^'^'^ ^'^'^"^ ou.ward^Tom ^fore^^^^^ 

the ake lace 2 at the axial foremost end of the taper end-portion 18. With this arrangement the grease that has 

T.ul'^T ^^ 2^ °' '""^^ ""9 2 and reached the^apereni portSrisTs , rs% 
ZTn Tr.'"T ^"'"^ "r^^"- ^ °< the grease is ret^^f in he r^eJ^ 

^nlr,^ f , ih '=°'^P°"«"' l^'^ 9rease is intercepted in the mass F of the grease, so t^ the oJ^^ 

ponont of the grease is prevented from entering the narrow passage 19 a e. so inai me 011 com 

Furthermore, as shown in Fig. 1C. it is acceptable to provide a small projection 26 that is put in contact with ih« 
outer penpheral surface 2A of the inner ring 2 on the opposite surface 20 of the taper end ^rtion 18 ThTrm^n 
'"InTe renl! T" '"'"V"" '° ''''''' '° P-^' ^--round. With this aXmenUhe "srif I, J 

ffrTr^nlnf MK Small amount of the oil component of the grease, and therefore the ve^f small an^unt Xe ^ 
component o( the grease is prevented from, leaking through the narrow passage 1 9. 



Second Embodiment 



«n n I r ^ "The second embodiment is a bearing sealing device arranged between 

an outer ring 31 and an inner ring 32 of a bearing in which the outer ring 31 rotates, and seals TspaL betweenihe 
outer ring 31 and the inner nng 32. The bearing has a plurality of balls 33 arranged in an annufa' torr^ between Tb 

ihr^ioT ""l ^° °' "^"^ ^ «««^ ^ crown-Shaped plastic r^tafn 

Of JlT , ^ sectionany bracket-Shaped core metal 41 and an elastic porti^72 that is made 

Of an Clastic maienal and fixed tightly to the core metal 41. The second embodiment includes a fix^ oortion 43^ in 
and secured to a recess 34 at an axia. end portion formed on an inner peripheral surface 31 A of tie^,t^ 31 and 
31 «n^'r " ' '""VT^ '^^'^"^ '"'^^^^'y """^ "^^ "^^'^ P°^'°" covers a space be^weeTthe ou^i; To 

The axial extension 46 has a taper end portion 48. The taper end portion 48 includes an opposite surface 50 that 

ooniIn!.rTH '^'^^^s Portions 52 and 53 located axially outwardly with respect to the taper end 

portion 48 The recess port«ns 52 and 53 are recessed radially outwardly by a specified dimension with reroS to^he 
opposite surtace 50 of the taper end portion 48. The axial extension 46 has an annula Z^;c°^r55That^l,e,^2 

1 Jnrfh.^?! w oo. T ! projections 55 and 56 have opposite surfaces 55A and 56A opposite to the outer 

? , °' ""^ '""^^ 32. The opposite surfaces 55A and 56A are arranged in^^rox matelv the 

ss ss7VnTS^ " °' '^'^'^ ■ ^ °' ♦'^^ '^^^ P°^-" ^ Therefore, the op^e surflles 

55A and 56A form narrow passages 57 and 58 between them and the outer peripheral surface 32A of thinner rfnq i 

axi J„ . ^ ''^^ ^''^ ^'^^ "'^^"^'^ ^"^^^'^'y ^'"'^ the cover portion 45 The part ilTJ^en^s 

S fore^^lnd rrr; '"''T' '^'^ °' '""^^ ""9 32 oppositely to the ^ter peripheral Trt^ iT^l 

Its foremost end 41 A-1 ,s posrt»ned .n the vicinity of the taper end portion 48. There are provided two recess^rtions 
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52 and 53 located axially outwardly with respect to the taper end portion 48. However, there may be provided three or 
more such recess portions. 

According to the bearing sealing device having the above construction, the opposite surface 50 of the taper end 
portion 48 forms the narrow passage 49 between the opposite surface 50 and the outer peripheral surface 32A of the 
inner ring 32. The narrow passage 49 allows air to pass easily, but it allows grease to hardly pass therethrough. There- 
fore, as indicated by an arrow A in Fig. 2, the grease moving axially outwardly on the outer peripheral surface 32A of 
the inner ring 32 is moved along the rake face 51 having a specified rake angle (about 45**) upon reaching the taper 
end portion 48. The grease is. so to speak, scooped by the rake face 51 . Then the grease moving along the rake face 
51 is guided along the cover portion 45 to the outer ring 31 . 

Furthermore, the grease that has accidentally passed around the taper end portion 48 is intercepted in the recess 
portion 52, and the grease that has passed through the narrow passage 57 is intercepted In the subsequent recess 
portion 53. Therefore, according to the second embodiment, the possible leak of grease is more surely prevented. 

Furthermore, according to the second embodiment, the axial extension 46 includes the part 41 A of the core metal 
41 that is arranged oppositely to the outer peripheral surface 32A of the inner ring 32. where the foremost end 41 A-1 
of the part 41 A extends to an axial position in the vicinity of the taper end portion 48. Therefore, the part 41 A can 
prevent the axial extension 46 from being bent radially outwardly by a centrifugal force generated when the outer ring 
31 is rotated. Therefore, even when a centrifugal force is generated on the axial extension 46 due to the rotation of 
the outer ring 31, the possible leak of grease is always prevented substantially completely Funhermore, by virtue of 
the existence of the part 41 A, a clearance between the axial extension 46 and the outer peripheral surface 32A of the 
inner ring 32 is set with high accuracy. 

Furthermore, the part 41 A of the core metal 41 exists continuously in an annular form around the entire outer 
peripheral surface of the inner ring 32. Therefore, the axial extension 46 is prevented from being bent radially outwardly 
throughout the entire periphery by the centrifugal force. Therefore, even when a centrifugal force is generated due to 
the rotation of the outer ring 31, the possible leak of grease is always prevented substantially completely 

Third Embodiment 

Next, Fig. 3 shows a third embodiment. The third embodiment differs from the first embodiment in the construction 
of a retainer 61 of the bearing. Therefore, the third embodiment will be described Intensively on the retainer 61 . It 
should be noted that the same elements as in the first embodiment are shown by the same reference numerals as in 
the first embodiment. 

The retainer 61 has a projection 63 that projects radially Inwardly from an inner radial portion 62. The projection 
63 has an opposite surface 63A arranged oppositely to the outer peripheral surface 2Aof the Inner ring 2 axially inwardly 
with respect to the taper end portion 1 8, and the opposite surface 63A forms a narrow passage 65 between the opposite 
surface 63A and the outer peripheral surface 2A of the Inner ring 2. The narrow passage 65 allows air to pass easily 
but it allows grease to hardly pass therethrough. Therefore, according to the third embodiment: as indicated by arrows 
C in Fig. 3, the grease moving axially outwardly is intercepted by the projection 63 before the taper end portion IB. 
Therefore, according to the third embodiment, the possible leak of grease is more surely prevented. 

The retainer of the bearing is implemented by a crown-shaped retainer made of resin in the first through third 
embodiments, however, it may be a wave-shaped retainer made of Iron. Furthermore, the sealing device is provided 
axially on one side of the bearing in the first through third embodiments, however, It may be provided on both sides of 
the bearing. 

Fourth Embodiment 

Next, Fig. 4 shows a fourth embodiment. The fourth embodiment differs from the first embodiment only in the 
configuration of a retainer 5W. Therefore, the fourth embodiment will be described preponderantly on the point different 
from the first embodiment. It should be noted that the same elements as in the first embodiment are shown by the 
same reference numerals as in the first embodiment. 

The retainer 5W supports the balls 3 arranged between the outer ring 1 and the inner ring 2 axially inwardly with 
respect to the axial extension 16. The retainer 5W has a slant surface 5W-a arranged oppositely and approximately 
in parallel to the rake face 21 of the taper end portion 18. A distance LI between the slant surface 5W-a and the rake 
face 21 is set not smaller than a distance L2 (LI > L2) between the retainer 5W and the outer peripheral surface 2A 
of the inner ring 2. 

It was found through an experiment that, when the balls 3 are rotating while rolling between the outer ring 1 and 
the inner ring 2, the lubricating oil circulates in a route of (balls 3) -4 (a space between the outer peripheral surface 2A 
of the inner ring 2 and the retainer 5W) (a space between the rake face 21 of the taper end portion 18 of the axial 
extension 16 and the retainer 5W) -» (a space between the cover portion 1 5 and the retainer 5W) (a space between 
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the retainer 5W and the outer ring 1) ^ (balls 3) as indicated by void arrows in Fig. 4. 

Therefore, the dimensional setting of LI > L2 means that the lubricating oil path through the space between the 
rake face 21 of the taper end portion 1 8 of the axial extension 1 6 and the retainer 5W is made wider than the lubricating 
oil path through the space between the outer peripheral surface 2A of the inner ring 2 and the retainer 5W. With this 
arrangement, the lubricating oil from the space between the outer peripheral surface 2A of the inner ring 2 and the 
retainer 5W is guided to the space between the rake face 21 of the taper end portion 18 of the axial extension 16 and 
the retainer 5W. and the lubricating oil is hardly introduced into the narrow passage 19 between the inner ring 2 and 
the taper end portion 1 8. Therefore, the fourth embodiment has the effect of preventing the lubricating oil from intruding 
into the space between the inner ring 2 and the taper end portion 18. Therefore, in cooperation with the sealing effect 
produced by the taper end portion 18. the possible leak of the lubricating oil is more surely prevented. 

Fifth Embodiment 

Next. Fig. 5 shows a fifth embodiment. The fifth embodiment is arranged between an outer ring 81 and an inner 
ring 82 of a bearing in which the outer ring 81 rotates, and operates to seal a space between the outer ring 81 and the 
inner ring 82. The fifth embodiment has a bearing sealing device that is securely fixed to the outer bearing 81 and is 
rotated together with the outer ring 81 . 

The bearing sealing device includes a fixed portion 83, a cover portion 85 and a seal portion 86. The fixed portion 
83 IS fixed to the outer ring 81 . The cover portion 85 extends radially inwardly from the fixed portion 83 and covers the 
space between the outer ring 81 and the inner ring 82. The seal portion 86 extends radially inwardly and axially inwardly 
from the cover portion 85 toward an outer peripheral surface 82A of the inner ring 82. The seal portion 86 has an 
opposite surface 86A arranged oppositely to the outer peripheral surface 82A of the inner ring 82. The opposite surface 
86A forms a narrow passage 87 that allows air to easily pass and allows oil to hardly pass therethrough between the 
opposite surface 86A and the outer peripheral surface 82A of the inner ring 82. It is to be noted that a seal lip 91 has 
the same structure as that of the radial extension 17 of the first embodiment and operates to prevent the possible 
intrusion of dust. 

Furthermore, the present fifth embodiment includes a retainer 90 that supports balls 88 arranged between the 
outer nng 81 and the inner ring 82 axially inwardly with respect to the cover portion 85. In regard to the retainer 90 a 
distance D1 between the retainer 90 and the seal portion 86 is set not smaller than a distance D2 between the retainer 
90 and the outer peripheral surface 82A of the inner ring 82 In practice, the distance Dl is set 1 8 times as qreat as 
the distance D2. 

The dimensional setting of Dl > D2 means that the lubricating oil path through the space between the seal portion 
86 and the retainer 90 is made wider than the lubricating oil path through the space between the outer peripheral 
surface 82A of the inner nng 82 and the retainer 90. With this arrangement, the lubricating oil from the space between 
the outer peripheral surface 82A of the inner ring 82 and the retainer 90 is guided to the space between the seal portion 
86 and the retainer 90. and the lubricating oil is allowed to hardly intrude into the narrow passage 87 between the inner 
ring 82 and the seal portion 86. Therefore, the fifth embodiment has the effect of preventing the lubricating oil from 
intruding into the space between the inner ring 82 and the seal portion 86. Therefore, in cooperation with the sealing 
effect produced by the seal portion 86, the possible leak of the lubricating oil is more surely prevented. 

Experimental Embodiment 

A bearing having a structure similar to the bearing shown in Fig. 5 was subjected to a grease leak experiment 
and an analysis of the obtained results will be described below. In the present experiment, the bearing has a shaft 
diameter of 38.2 mm. The present experiment was conducted by setting a plurality of combinations of a distance A 
between a press retainer 101 made of a soft steel and an inner ring 102, a distance B between a seal portion 103 and 
the inner ring 102, and a distance C between the retainer 101 and the seal portion 103 as shown in Fig. 6. Then, the 
grease leak amount of each combination was measured. Based on the results of measurement, results of a single 
regression analysis of the distance A. distance B and distance C relative to the grease leak amount are shown In Table 1 . 



Table 1 



<Correlation coefficient matrix> (Single correlation) 


Variable 


A 


B 


C 


Leak amount 


1 A 


1.0000 


0.3235 


0.9146 


-0.6905 


2B 


0.3235 


1.0000 


0.2339 


0.0256 
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<Correlation coefficient matrix> (Single correlation) 


Variable 


A 


B 


C 


Leak amount 


3C 


0.9146 


0.2339 


1.0000 


-0.6848 


4 Leak amount 


-0.6905 


0.0256 


-0.6848 


1 .0000 



Table 1 is a correlation coefficient matrix. As apparent from Table 1 . the grease leak amount has a strong correlation 
with the distance A and the distance C, but it has a weak correlation with the distance B. Therefore, it is found that the 
distance A and the distance C are important in order to prevent the leak of the grease. Cun^es representing single 
regression expressions obtained from the results of the single regression analysis are shown in Figs 7 and 8. A re- 
gression cun/e representing the relation between the grease leak amount and the distance A is shown in Fig. 7, while 
a regression curve representing the relation between the grease leak amount and the distance C is shown in Fig. 8. 

Further, as the result of conducting a multiple correlation analysis of the distance A. the distance B and the distance 
C relative to the grease leak amount, there was obtained a multiple correlation coefficient R = 0.744, where the corre- 
latran is significant at a level of dangerousness of not greater than 1%. That is, according to the results of the multiple 
correlation analysis, each of the distance A, the distance B and the distance C has a strong correlation with the grease 
leak amount. From the results of the multiple correlatbn analysis, the following Equation (1) was able to be derived. 
It is to be noted that the unit of the grease leak amount is gram, while the unit of the distances A. B and C is millimeter. 



(Grease leak amount) = (-1 .976) A + 3.14B + (-0.088)C 



(1) 



Then, by substituting B = 0.2 (mm) and a leak amount = 0.0 (g) into Equation (1) to simplify the equation, the 
following Equation (2) is derived. 



1 .976A + 0.088C = 1.745 



(2) 



Meanwhile, it is found that the leak of the grease is prevented when (distance C) > (distance A) according to a 
hydromechanical way of thinking. Therefore, by substituting A = C into Equation (2), C = 0.85 is calculated. 

Accordingly, there is derived the conclusion that the leak of the grease can be prevented by satisfying the condltk>ns 
of C > 0.86 mm and A > C when the shaft diameter of the bearing is 38.2 mm. 

The sealing device is provided on one side of the bearing in the fourth and fifth embodiments, however, it may be 
provided in spaces on both sides in the axial direction. 

The above embodiments employ balls as rolling members. But, rollers may also be used as rolling members. 

The invention being thus described, it will be obvious that the same may be varied in many ways. Such variations 
are not to be regarded as a departure from the spirit and scope of the invention, and all such modifications as would 
be obvious to one skilled in the art are intended to be included within the scope of the following claims. 



Claims 

40 

1. A bearing.sealing device which is provided between an outer ring (1, 31) and an inner ring (2. 32) of a bearing in 
which the outer ring (1 , 31 ) rotates, seals a space between the outer ring (1 , 31 ) and the inner ring (2, 32), and is 
securely fixed to the outer ring (1 . 31 ) so as to rotate together with the outer ring (1 . 31 ), comprising: 

a fixed portion (1 3, 43) fixed to the outer ring (1 . 31 ); 

a cover portion (15, 45) which extends in a radially inward direction of the outer ring (1, 31) from the fixed 
portion (1 3, 43) and covers the space between the outer ring (1 , 31) and the inner ring (2. 32); and 
an axial extension (16. 46) which is made of an elastic material and extends in an axially inward direction of 
the outer ring (1 , 31) from the cover portion (15, 45), wherein 

the axial extension (16, 46) includes a taper end portion (18, 48) having an opposite surface (20, 50) which is 
opposed to an outer peripheral surface (2A. 32A) of the inner ring (2, 32) and forms between the opposite 
surface (20, 50) and the outer peripheral surface (2A, 32A) of the Inner ring (2. 32) a narrow passage (1 9, 49) 
having a specified narrowness such that air is allowed to pass comparatively easily and oil is allowed to pass 
^ comparatively hardly, and a rake face (21, 51) forming a specified rake angle with the opposite surface (20, 

50); and the fixed portion (13= 43), the cover portion (15, 45) and the axial extension (16, 46) respectively 
include part of a core metal (11,41), said core metal. (11,41) extending axially inwardly from the cover portion 
(15, 45) up to a position on a radially outer side of the outer peripheral surface (2A, 32A) of the inner ring (2, 
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32).whereaforemoslendoftheooremelal(ii.41)isposi.ionedinthGvicinityofthetaperend^^ 
t. A bearing sealing device as claimed in Claim 1 . wherein 

the taper end portion (18) comprises al its axial innermost end 

a recess portion (25) which is recessed radially outwardly Irom the opposite surface (20) that forms th« n»rrnu„ 
passage (1 9) and recessed axially outwardly from a foremost end of me rake face 

. A bearing sealing device as claimed in Claim 1 , wherein 

the axial extension (46) comprises 

A bearing sealing device as claimed in Claim 1, wherein 

A bearing sealing mechanism comprising:" 

a bearing sealing device as claimed in Claim 1 and 

and fomis between the opposite surface (63A) and the outer peripheral surface TA)Tth!lnnT.^ Is^' 

A bearing sealing mechanism comprising: 

a bearing sealing device as claimed in Claim 1 • and 

a retainer (5W) which holds rolling members (3) aranged between the outer ring (i) and the inner rinn 
axially inwardly with respect to the axial extension (16), wherein ^ 
said retainer (5W) has a configuration such that a distance LI between the retainer i'iw\ anH th» « 
(21) Of the taper end portion (18) of the axial extension (16) is setTorsLllerran 1 dTste^^^^^^^^ U > St 
between the retainer (5W) and the outer peripheral surface (2A) of the inner ring (2" 

A bearing sealing mechanism comprising: 

securely fixed to the outer ring (81 ) so as to rotate together with the oute ring (81 ) and ^ ^ ^' 

a retainer (90 which holds rolling members (88) arranged between the outer Ting (81 ) and the inner rino ^82^ 

axially inwardly wnh respect to the bearing sealing device, wherein ^ ^ ' 

said bearing sealing device has 

a fixed portion (83) fixed to the outer ring (81) 

th:rt;r -^^aZ:^^^^^ r rtngTaS'xr ^^^^ — ^ — . 

a seal portion (86) which extends radially inwardly and axially inwardly from the cover portion (85) toward an 
outer peripheral surtace (SSA) of the inner ring (82). said seal portion (86) having an ^pSe surflcrfSel^ 

r J ^ peripheral surface (82A) of the inner ring (82) a narrow passaqe (871 ha^o a 

™i.in., (90) has a eonligucalion such thai a aia.nc. Dl tolween tha ,ewn„ (SO) and th. saal Donion 
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8. A bearing sealing mechanism for sealing a bearing having rolling members (3) arranged between an outer ring 
(1 ) and an inner ring (2), the mechanism comprising a bearing sealing device as claimed in claim 1 and a retainer 
(5) for holding the rolling members (3). 

5 9. A bea ring comprising a bearing sealing device according to any one of claims 1 to 4 ora bearing sealing mechanism 
according to any one of claims 5 to 8. 



10 



IS 



20 



2S 



30 



3S 



40 



45 



SO 



ss 



AD: <EP. 



.0725224A2_I_> 



EP 0 725 224 A2 



Fig. /A 




EP ^0725224A2_t_> 



12 



EP 0 725 224 A2 



Fig. 2 
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Fig. 3 
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Fig. 7 




Dimension A (mm) 



Fig. a 




Dimension C (mm) 
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(54) Bearing sealing device and bearing sealing mechanism comprising such bearing sealing 
device 



(57) There is provided a bearing sealing device ca- 
pable of substantially completely preventing a leak of 
grease. A taper end portion (18) of an axial extension 
(16) of the bearing sealing device has an opposite sur- 
face (20) and a rake face (21 ) that forms a specified rake 
angle with the opposite surface (20). The opposite sur- 
face (20) forms a narrow passage (1 9) between the op- 
posite surface (20) and an outer peripheral surface (2A) 
of an inner ring (2). The narrow passage (19) allows air 
to pass easily, but it allows grease to hardly pass there- 
through. Further, the axial extension (16) includes part 
(11 A) of a core metal (11 ) that extends axially and has 
its foremost end (11 A-i) located axially inside an axial 
outermost end (2A-1) of the outer peripheral surface 
(2A) of the inner ring (2). Grease moving axially out- 
wardly on the outer peripheral surface (2A) is moved 
along the rake face (21) of the taper end portion (18) 
and then guided along a cover portion ( 1 5) of the bearing 
sealing device to an outer ring (1), The part (11 A) of the 
^ core metal (11) prevents the axial extension (16) from 
^ being bent radially outwardly by a centrifugal force. 

CM 
CM 

in 

CM 

o 

CL 
LU 



Printed by Jouve. 75001 PARIS (FR) (COHt. nCXt page) 

"^10: <EP ^0726224A3_L> 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




EP 0 725 224 A3 




EP 0 725 224 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Apphcatton Number 

EP 96 30 G742 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wHh indication, whora appropriate, 
ot relevant passages 



Rolevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION {lnt.CI.6) 



US 4 655 617 A (YASUI HIPOYOSHl ET AL) 7 
April 1987 

* column 2, line 62 - column 4, line 65; 
figures 3-8 * 

US 4 83G 518 A (SHIRATANI TAKAAKI ET AL) 
16 May 1989 

* column 4. line 7 - column 7. line 32; 

figures 2,3 * 

GB 2 G71 788 A (NIPPON SEIKO KK) 23 
Septeirt)er 1981 

* page 1, line 117 - page 2, line 25; 
figure 5 * 

US 3 396 977 A (IGUCHI ZIN) 13 August 1968 

* the whole document * 

US 4 779 548 A (OTTO DENNIS L) 13 
September 1988 

* column 3, line 39 - column 5, line 43; 
figures 1-7 * 



1,5.9 

1.4,8,9 

1-3,6-9 

1,3,6-9 
1-3,8,9 



F16C33/78 



TECHNICAL FIELDS 
SEARCHED (lnl.CI.6) 



F16C 



The present search report has been c*ewn up lor aH claims 



MUNICH 



0«ie oi ecmptfo a n ^ 'tve Mvcn 

3G September 1997 



Fischbach, G 



CATEGORY OF CITED OOCUMEI>rrS 

>: : pcvticubrly neievant if tAkeft alone 

Y : particuiarty relevam it oorrtiined with another 

doeurr>«nt ol th« san^* ctttvgory 
A : technotogical bsckg round 
O : nDn<«iriilen ckolofture 
P : inlermscltate document 



T : th«ory of prWicipJe underlying the invention 
C : earlier patent document, but published on, cr 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

A . member of the eame patent tomiy, <»neipondng 



3 



^- <EP 0725224A3_L> 



